The data presented in this paper are related to the research article entitled "Synthesis, characterisation and electrochemistry of eight Fe coordination compounds containing substituted 2-(1-(4-R-phenyl-1H-1,2,3-triazol-4-yl)pyridine ligands, R¼ CH 3 , OCH 3 , COOH, F, Cl, CN, H and CF 3 ." (Conradie et al., 2019) [1]. This paper presents electrochemical and density functional theory data of
Value of the data
This data provide DFT optimized structures, properties and energies for the different structural isomers of eight differently R-substituted dichloro(bis{2-[1-(4-R-phenyl)-1H-1,2,3-triazol-4-yl- iron(II) coordination compounds.
Data
The dichloro(bis{2- compounds, depending on the mutual orientation of the two chloride atoms and the two bidentate (1,2,3-triazol-4-yl)pyridine ligands to each other. The computational chemistry calculated relative energies, obtained for the different structural isomers of each compound, are given in Table 1 . For each compound, the trans-trans-trans isomer has the lowest energy. This is in agreement with experimental structural data for [Fe(L 3 ) 2 Cl 2 ] where R ¼OCH 3 [1] . The energies of the different isomers, relative to the lowest energy trans-trans-trans isomer, are very similar, suggesting that the different R substituent does not have a big influence on the relative stability of the isomers. The optimized structure of the lowest energy trans-trans-trans isomer of each compound, with selected structural data is shown in Fig. 1 Table 2 (Atom numbering used in Table 2 is indicated in Fig. 3 ). The data for the atomic contributions to the molecular orbitals are also given. The Mulliken charges and spin densities data of non-hydrogen atoms are given in Table 3 (Atom numbering used in Table 3 is indicated in Fig. 3 ). Tables 4 and 5 (Atom numbering used in Tables 4 and 5 is indicated in Fig. 3 ). The six LP NBOs of Fe is shown in Fig. 4 . The NBO data show that the lowest energy isomer, the trans-trans-trans isomer is stabilized by interaction between a triazole N and a nearby pyridine H, see Fig. 5 for an illustration of the interaction between the lone pair on the triazole N, LP(N), and the antibonding orbital of the nearby pyridine (C-H), BD*(C-H). 
). The energy of the lowest energy isomer is indicated in bolt font. ) [2] . The isomers are defined by the relative positions of (i) Cl, (ii) N pyridyl and (iii) N triazole around Fe. Tables 6 and 7 . QTAIM uses the electron density of molecules as a tool to characterize the strength of bonds in various molecular systems [4] . Bonds between atoms are identified by bond paths (BP) between atoms (atom critical points ACP), with bond critical points (BCP) [5] . The total number of critical points is 133 that includes 66 bond critical points (3,À 1), 10 ring critical points (3,þ1) and 57 atom critical points (3,-3). QTAIM 
Experimental design, materials and methods
Density functional theory (DFT) calculations were performed in the gas phase on the neutral compounds, using the B3LYP functional and the triple-ζ basis set 6-311 G(d,p) on all atoms. The critical points (BCP in red) between the atom critical points (ACP, numbering shown in black). The colour of the bond-paths changes according to electron density, from blue (high density) to green to red (low density). Ring critical points (RCP) are shown in green. QTAIM determined electron density ρ at the BCP of the intra-molecular BP between the triazole N and a nearby pyridine H (CP67 and CP82) is 0.0049 e a 0 -3 (see Tables 6 and 7 Gaussian 09 package [6] were used to optimize the compounds. The multiplicity used for the Fe compounds is quintet (high spin with S ¼ 2, i.e. 4 unpaired electrons). Natural bonding orbital (NBO) calculations [7] [8] [9] [10] [16] , mounted on a Luggin capillary, was used [17, 18] . The analyte and electrochemical cell were kept at 25°C under a blanket of purified argon during the cyclic voltammetry experiment. All cited potentials were referenced against the Fc/Fc þ couple, as suggested by IUPAC [19] .
